Quadricuspid aortic valves (QAVs) are extremely rare. In this case study, we report a David-V valve-sparing aortic root replacement with reimplantation of a native QAV in a patient with aortic dilation, normal valve function, and a family history of aortic dissection. Microscopic pathological examination of the excised section of the aorta revealed scattered small foci of cystic medical degeneration throughout. A genetic predisposition for aortic dilation may be present in patients with QAV, even in the setting of a competent valve. Regular screening for aortic dilation in patients with known QAV should therefore be considered.
Introduction
First described by Babington in 1847 [1] , quadricuspid aortic valve (QAV) is a rare congenital anomaly with an estimated prevalence of 0.003-0.04% in the general population [2, 3] . QAV associated with aortic regurgitation or stenosis commonly requires replacement or repair in the fifth or sixth decade of life [4] . Ascending aortic aneurysm has historically been reported only rarely in cases of QAV, but two recent series published from the Cleveland Clinic and Mayo Clinic identified aortic dilation in 30-40% of patients with QAV [5, 6] . However, whether aortic dilation associated with QAV is genetically or hemodynamically mediated remains controversial [7] . We report a David-V valve-sparing aortic root replacement with reimplantation of a native QAV in a patient with aortic dilation and normal valve function. The patient's presentation, operative findings, and pathological analysis suggest that a genetic predisposition for aortic dilation may be present in some patients with QAV.
Case Presentation
A 47-year-old white male with a family history of aortic dissection presented with new onset chest pain and dyspnea exacerbated by exertion. The patient reported exercising regularly with no dyspnea at rest. The patient's brother had previously died from an aortic dissection.
Computed tomography of the chest revealed an aneurysm in the ascending aorta with a dilated aortic root diameter of 4.5 cm maximally. Dilation of the proximal and mid-ascending aorta was observed and measured 4.0 cm in diameter maximally for a length of 7.0 cm. Transthoracic echocardiography (TTE) confirmed the aneurysm. No aortic regurgitation or aortic stenosis was visualized by TTE, and the left ventricular ejection fraction was 55-65%. Given the patient's strong family history, prophylactic surgical aortic root and ascending aortic replacement was planned.
A David-V valve-sparing aortic root replacement was performed via median sternotomy on cardiopulmonary bypass. Preoperative echocardiography demonstrated a tricuspid aortic valve, but the patient was found to have QAV in the operating room. A small 1-cm cusp at the left non-commissure area with two separate commissural posts was visualized (Type B QAV; Figure 1 ) [2] . Upon further inspection, the valve was functioning well. Therefore, the native QAV was reimplanted with the two commissural posts suspended together at the left non-commissure area (Figure 2) .
A 30-mm aortic graft with a prefabricated sinus segment was trimmed to size, and subannular sutures were placed through the bottom of the Valsalva portion of the graft. Sizing of the graft was estimated from the commissural height at the left non-commissure. The commissure posts were resuspended at the neosinotubular junction. The valve remained competent and was then suspended and sewn into the Valsalva portion of the graft. The left and right coronary buttons were sewn into the graft, which was then sewn into the distal ascending aorta. The patient was weaned from cardiopulmonary bypass without difficulty. Trivial aortic insufficiency was detected at the time of closure (Figure 3) . The patient tolerated the procedure well and was discharged from the hospital on the third postoperative day.
Microscopic pathological examination of the excised section of aorta revealed focal laminar necrosis with scattered foci of cystic medial degeneration throughout. No significant inflammation was present.
Discussion
Two recently published case series that described patients with surgically treated QAV and patients with QAV identified from an echocardiographic database reported a high prevalence of aortic root and ascending aortic dilation in patients with QAV, suggesting the two abnormalities may share a pathophysiologic link [5, 6] . Whether the aortic dilation wall, was identified by pathology in addition to cystic medial necrosis, our patient's case nevertheless offers some limited insight into the etiology of aortic dilation associated with QAV. Because a genetic predisposition for aortic dilation may be present in patients with QAV, regular screening for aortic dilation in this population should be considered.
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observed in patients with QAV is the result of a genetically mediated aortopathy, altered hemodynamic factors associated with the abnormal valve, or both is unknown [7] . Given our patient's family history of dissection, the lack of aortic valve dysfunction, and the cystic medial necrosis identified by pathology analysis, we postulate that an unidentified genetic etiology that links QAV with aortic dilation may be present in some patients, including the one described herein, although no other signs of connective tissue disorder were noted in the medical history or physical exam and definitive genetic testing was not performed [8] . Although the patient's brother's aortic valve morphology was unknown and focal laminar necrosis, which is associated with acquired degeneration of the aortic
